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A. Ratianale 601’Summa1ivé Evaluation | : CE:JB
' The Mathemat1ca1 Prob]em So]v1ng Proaect (MPSP) had a long -range

1ntent1on of 1mpact1ng the mater1als and procedures of teaching mathe- :

matics to ch11dren So it was clear from _the beg1nn1ng that there
: lwou]d be a t1me when.the total: 1mpact of MPSP materials and procédures

©on ch11dren would haye to be measured.

: The proaect goal was to explore ways to 1mprove the prob]em-

' so]v1ng ab111t1es of e]ementary schoo] ch11dren More,spec1f1ca11y,A

. /the project wanted to foster:

(1) 1mproVed ach1evement on nonstandard process-type prob]ems,

62) the use of a r1cher reperto1re of skills and strateg1es in

proplem so]v1ng, and as a sp1noff\of (1) and (2),

KY €
\

(3) 1mproved ach1evement on standard textbook prob]ems
To. measure the atta1nFent of specific goals, it is Tmportant to
have 1nstr0ments that- are fam411ar and accepted. | It is also 1mportant

PN
to have 1nstruments thch are seh§1t1ve to thesé spec1frc &%a]s Dur-

[ .
_ing the 1975-76 school*year, the ggals of the MPSP summative eva]uatlon

were to 1dent1fx/ex1st1ng 1nstruments to measure its. goa]s, to deve]op
_1nstruments where no sat1sfactory ones existed, and ito p110t test the

instruments- and procedures for adm1n1ster1ng them. Thls s a report
¥ , .o .
‘of the selectTOn development, and p110t testing of 1nstruments Used

in the -1975<476 MPSP summat1ve eva]uat1on
|
S1nce MPSP was term1nated, it has become c]ear that these efforts

vw111 represent the only systematic eva1uat1on of the project. So this

o4

. report w111 cover both 1nstrument se1ect1on and test1n and any tenta; i

tive observat1ons concern1ng»the project that can be baséd on the data
from the p110t-test1ng of these 1nstruments It is 1mpqrtant to! note

that the treatment rece1ved by the ch11dren 1nvp1ved in this- study was



L not the systemat1c application of a deve]oped program but rather. ex- “
per1ences with pre11m1nary mater1als wh1ch were under deve]opment |
| While every effort was made to 1hsare that the children had qvper1- “
| ences that were educat1ona]1y sound these exper1ences were 1n 'nod way
> . . . by

'based on a comp]ete]y deve]oped program v ' 7

B. InAihumeniz and Pnoeedunea

. . This report is organ1zed around thleour 1nstruments se]ected or

/

‘ deve]oped for the summat1ve evaJuat1on and used during the 1975-76 :

schoo] year. The instruments used for the summat1ve eva]ﬂatlon were:

‘1.f‘Student/Att1tude auest1onna1re (SAQ), deve]oped and va11dated
. .‘ by the MPSP eva]Mat1on staff; X -

‘ /fi- %. ‘proolems sé€lected from the National Long1tud1na1 Study of
- \Mathemat1¢s Athevéﬁent (NLSMR) ; —
. 3. /the prob]em deV1ng subtest of the Stanford‘Ach1evement Test o -
AR ‘f;./ (SAT); B | A
| 4, Prob]em So]v1ng Survey éPSS) deve]oped by - the MR$!reva1uat1on‘~'

o ostaff. N | - ' L - - E v

_ //// ~ Each of these 1nstruments is briéfly d1scussed below: w1th respect “_‘

to the procedures used for deve10p1ng éhe 1nstrument or the process. used

for se]ect1ng the instrument, how the 1nstrument was: used the data e
co]]ected from;the 1nstrument, the 1mp11cat1ons oféthe.data,»and what S

was 1earned'about‘the'instrument A detailed report on'the chofce:\ ‘, "";/<§

development,, and ana]ysls of the 1nstruments is 1nc1uded 1n the WOrk1ng :
. » ‘t\

~

'w'l ’ Paper which beg1ns on page 21 wi | | . \ &
<+~ The children 1nvo]ved .in the testing reported'here were those students L

..in the Oakland Schools that rece1ve: a]] three MPSP prob]em sgi\jng'mod-
' u]es during the 1975 76 schoo] year~ In add1t1on to the experimental: c]asses ~~_

(1 e s the c]asses that received the prob]ehJsolv1ng modu]es), control c]asses

&




.7 [}

v . I A : - 3.
- 4 - &4 : ‘
. : v

. were 1dent1f1ed * Both the exper1menta1 and controI cIasses wene g1ven
“ each of the four 1nstrun&nts 1n the fall 1975 before the exper1menta1

c asses used any of the modu]es. Each of the four 1nstruments was

1

adm1n1stered again to'al1 exper1menta] and,contro] classes “in the spr1ng

1976. A1 instruments were aden1stered by the cIassroom teachers

-

C;EQX£¢ctudef&eaAudement : -.xx“i - ‘I\\

o 1. Rat1ona1e A year oﬁ eprorat1on w1tﬁ:ch11dren and a. FEV1ew of

= the.probPem -solving literature suggested that W, IJ1ngqess, conf1dence,'

¢

and pezgeverahce are three factors that\anIuence prob]emlsolv1ng per—'

» 15 formance.,'ConsequentIy, the vPSP staff felt it was 1mportant to measure .

the 1mpact«of MPSP on. students' w1b]lngness to solve probIems, conf1-

dence in the1r ab1]1ty tor soIve prablems, and persevqrance in a%tempt—~
1 P 7, ) ~ ‘ A

ing to obtain a sqlut1on ‘ - - T e Y

13 [
The h1story of paperTand penc11 att1tude measurement is marked Mith

¥hw.$uccesses Most attitude stu@&is resuIt 1n no s1gn1f1§ant'd1ffer— t
\,Qences, agd even when the(é,are s1gn1f1cant d1fferences, they often prove
d1ff1cu]t to 1nterpret MPSP was Iook1ng for treatment spec1f1c att1-
tude change (1 e., spec1fhc to. prob]em soIv1ng) rather than changes 1n‘
genera] att#tudes ~Since the Ilterature on attitude, testing does con-

ta1n .some successes w1th treatment-specifig instruments, MPSP fe]t there

Was some hope of 1dent1fy1ngatreatment spec1f1c att1tude changes

2. Deve]opment of the SAQ: The det51Is of the deve]dpment apd

pi]ot ana]ys1s of the SAQ are conta1ned on pp1 %P %/‘gf ‘the Working Paper
. !
and 1n Append1ces B C, D, E, and F. The, SAQ is a seIf report paperr

.and penc11 anstrument wh1ch conta:ns subscaIes 1ntended to measure

- v ‘ : . \1
- * See- Techn1cal Repor III Chapter A, for a deta11ed descr1pt1on of%; tis
the exper1 ntal a control\ciasses

. o , . /// Y -
- B | o CHA .

14
’
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4.w1111ngness, conf1dence and perSevera ce. The p110t ana1ys1s of tHe

SAQ suggested that the SAQ measures some aspects of the affect 1nv01ved

A

in mathemat1cab prob]em so]v1ng and that the three subsca]es were d1s- -

tinct and had moderate 1nterna1 cons1stency X S ."

e SAQ-Dgta The. data obtained for the SAQ is reported 1n Tab]es 1,
2 and 3 for the 4th, 5th and 6th grades ‘In reporting th1s data, the

'c1a55es were separated 1nto thirds, (1ower, m1dd1e and upper) based on

the1r scores on the SAT Scdres for the 1ower third are reperted after .

"wa," for the upper th1rd after "High, L and for all students after

4 ’

e "Who]e C1asi}} Pretest post test and gain scores dre rep0rted for

N

// (wi 11ngness, pérsevenange and se]f conf1dence) as well as for the who]e

Dl N

bos;?éxper1menta1 and contro] groups for each of the t#&eq subsca]es , jwd,

-

test. TR o e
. L N o N\ .
At the fourth grade, trends favor the exper1menta1 group with a - N
['S «~
smatter1ng of s1gn1f1cant d1ff§renoes (p<.05N. At thgn£1fthagrade S L

‘those tr@nds were reversed At the s1xth grade results were different
for d1fferent subsca]es w1th a. s11ght overai] edge to the exper1menta1 :
group Look1ng at h1gh ab111ty ch11dren and Tow-abiljty ch11dren one
notes that high- ab111ty students scored cons1stenE§§\h1gher than 1ow- ‘
ab111ty students ‘ . ' ; " ; o ' '@

4, Ana]ys1s of SAQ:QaI34’ There»1s no c1ear trend in the’ pretest

®R

- and post -test compar1sons for the exper1menta1 and control gr0ups The

_pilot effortsswith the SAQ 1nd1cated that somé components of student : \\ )

a;t13ude\are measured by this instrument. However the data suggests

) 1’ that’ the MPSP exper1ence did not have ‘a cons1stent ‘impact on: the com-'

>

ponents of . student att1tude mea;ured by the SAQ. All of the teachers °f
in the-experimental classes-reported pos151ve student attitudes toward
problem soluing_related to MPSP,_yet no consistentéirends favoring the

- BN )
.
Ry . . . '
. “ o, s
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‘ Tab]e 1 : P - ~
" : Compar1son of the’ Experimental and Contro] '
- Fourth Grade Classes on the.SAQ
- Exper1menta1 e Contrdl T o
. Pread ~ Post -Gain Pre Ga1
(N=130)  (N=124) 4(N=121) (N-ss) W) N=61( f AR
o / . . Lo : - ’ - =
[ W'thgne ~{max.=6) _ : / o Nh Y? Lo
o Low:d- ] 3.600 3.917. 0.375 4.5% ' 4‘;33,/3/; -o ossw 0. 480
© THigh:. 4,961 4,673  --0.234 ~5.000 - -_'3...00'0" -0. 083 0.017% T
Whole C]agx - :4.213 4281 T0.068  4.631  4.519,. -, Hz , 0.542 R
' Perseverance (max -5) )1] _ NI ol o -
-f.w--3\ 7 Low: 8.953 27 10.286 . 3:784 . ' 3.830 70.;935 1.751 b\
- . High: 4189 4. 333 0.188 - 4308 4.538 “0.23%° 0.527
Whole Class:  '4.106  .4.203 0097,  3.986 4.063 - 0.077" 0.468
- o ey l B - ] - ] ) . ) .
Se]f Conf1dence (max ) e ' ‘ : . -
Low: - 3.875 ° 4194 ° 0.281 | 4.189 3,619 -0.53 - 6.437%%
| High: . 5385 5.653 +  0.313 5.385 5.154 ' -0.231  2.765
- . . o . Va PEENAEY s
‘ Whole Class:. 4 723 - 4.906~ 0.183 4.391, 4,095 - -0.236>' - 6.157
. SAQ Total (max —18) R N ' Y . T .
. . ‘ N ~ - :"
C\ o lows . (11.649. '12.400  0.679  12.647 14.951  20.560 " Z.090
R High:  14.480- 14.646 0.333 14.483 692 --0.167 0.322 . -
Nho"le C]% T ]3._169 £13.4§2 o ‘0.283 . 1_3:,0(?2 | ﬁ\ZQB -0.26_7\ . 1.337 I =
’ NHP< 05 _ - L : . . “' 5,, .(,‘ o
- ‘a The :N of students represents the number of students used to compute the
' whole group mean. The students used for computing . gain .scores were the
v students that compl(eted both the prec_and posttests. N
4 _.7'b "Ga1n = posttest SCOrg - pretest score. "',{_' | .
) , ' € ANCOVA was used to test the d1fference in ga1n score- means The pretest.
. "f'or each student was used as the coyar1ate - L y
< v
N .- -
* Low and high were determ1ned by: the 1pwer and upper th1rds of the distri- . S
w ! butlon of SAT scores for the, fourth -grade students : o C >
’ . . ]
\, . . .~/ . M f .
- . B A4 <
/'. v A‘ ' - _o. . ‘ . / 4 .
) / "' ‘..' k .‘.
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S v o * s Tab]e 2 o - .
Tk L LR S Comp ison of the- Exper1menta1‘and Contro] e
Ty Fifth-Grade Classes on the SAQ  c . = r

- - ' =
' Exper1menta1 5 ”,;_“ , Control /fi .
- Pre2 - Post ~ Gain® Pre Post— ' Gain . e
5 (N=202)  (N=188) . {N=181) (N=75)  (N=74) (N=70) o
‘..h'_“‘. V ‘ J — “\_ ,._ " ' - 3 . ¥
 Willingness (max.=6) A ' o s o o - J/(
- . ' . . - o “V N . Q_".: . ) - .
; Low:d 3769 - 4.136°7 0Q.301  4.000  4.364 0.462  0.381

.4 High: 4803 4864 ~ Q169  4.545 * 4.714 0.000° 0.556/
. Nho]e Class:  4.341 - ~4:3%2 -:0.151  4.359- 4.513 .0.154 -~ .0.003
T - S = = - |
;Perseverance (max.=5) o I ] i"' |

.. Low:  '3.846 ' 3.608 3.767 3,818 0.2 - 0.758

High: ~ 4.212 4197 « . (4.045. - 4.318 0.273  3:831*
ﬁbf _Whole Class:  3.991" . "3.918 - 3,974 4.013. 0.039 1,609

. ‘pgéjﬁ-Cont}denge (max.=7) . L '1;’ o =
T Low: ' .3.829 3.618° 0,308, 3.645 . 3.484 0.038.; 0.069- . .
- High:  5.485 5533  0.169 , 5.561. 145,810 -0.000 0.057- - .

';ﬁ'* yWhoie Class: - A 675_ 4.560 " -0.115 . 4.449~ - 4.513 . 0.064  0.392° ‘-

- NS

~SAQ Total hnax =18) L T4 o
Low:  11.527 11.521 -0.323, -11.379 " 11.710 --.1.000  1.058

™ Migh: 14.609- 14.627  0.351 14182 15.100 - 0.250  0.080.
\V’ Whole-Class:  13.104, . 13.04 -0.0¥0  12.880  13.176 .'0.29  0.160" . . .
B *'p< 10 ,,_.' PR O Lo ”;JT??A~;" ' f'- B . N

N a The N of students represents the number of students used to compute the
whole group mean. Thelstudents used -for cemputing:--gain 'scores were - the o
'students that comp]eted both the, pre- and posttests ‘ :

‘Ga1n = posttest score - pretest score. - e "p P

" ¢’ ANCOVA was used to‘test the difference in gadn’ score means. The pretest:'
~for. each student ‘was used as_the covar1ate - )

-

'7u~‘d“lLow and_h1gh were determ1ned by‘the lower: and upper th1rds of the d1str1-.
R _bution of SAT scores for the fifth- grade students. :

Ce
B | o ' F . ° ) -
’ A . R . . .

i - .
\ b e . .. s
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N x} W 3 ¥ 7: ’
e o | . - o - o
) o e o
o o F Compar1son of .the Experimental and Contro] ;. -
R “'f’f;‘: S1xth Grade C]asses on\the SAQ ’" ’ 3 A
. -
. “Pred 47Expgg;genta]l Gaf_b—' Pie-f. F03§221o 'Gain 'ﬁe/ﬁi "
| . . “(N=280) ~ :(N=270)  (N= 262) . (N=84)" ~ (N=83) (N=83) -
1 wi]]ingness (max.=6) T '.";‘4 ;i&ll o "'-h o C . oo
low:d 452 4,08 o1 . 4500 4.000 -0.526- 0.111 .
- H1gh 4.800 47557 0.000 5 5.%00 - 5.143 +.0.000 - 0.977° .
| Whole Class: 4. 329 43490 0020 C 4781 4430 '(-0.3?: ;,’6;2'4,4;/ i
. Perseverance (max 5) | : 4fff : “‘,‘% \ | | S
' Lows © 3.626 . 3.739 -+ 7-0.115 . 4128 7"3.810 -0. 297 0. 614_ o
c 0 Migh: 4130 0 4021 <T0.085. 4300 ‘_.,4;214‘- -0.071 0.4d0
- Whole Class: . 3.8% 3. 833, 0048 ,41;;129; 13:649 -0.360 70,057
_Se]f Conf1dence (max 7) _ R AP P Lo
o ,I;ow:.‘_»-, 4.154 | .4.,104‘ ©-0:034° . 3.900  3.675 “-o 67 1.366
LRI Mighs - “4.673 \5.695 o;‘;Jo'g' - 5,(-733 594 0.250 0.69%
o -.Nho]e mass ";}\’825 A\ .‘85'7: .-'o.‘p'32 oA '4.5275 -0.094 - 1.376 .
: . L_'o'w:fv, 12 173 12.091:.  =0.321 © 12.711 "* 1}:700 . -6.857 0.828 |~
| " Highs - 14.633 . 14. 447 -0.022 15.133. '15.321  0.179, - 0. CoL
',"Whole Class: Lf 1.3.-%4 13, 204? _0.040 13655 " "'1.3;0_72 ©-0.583 om S

. /
gl The N of students represents the number of students used tq compute the- .

- whole group mean.. :The students.

‘¥

'Ga1n = posttest score - psetest scare. »v”' ~ f":,‘_Q

4 used. for  computing ga1n scores weqp the
;Students that comp]eted both the pre- and posttes : .

-
1

TANCOVA was ‘used to test the difference in ga1n ‘score means

.for\each student was used as the covar1ate

N

N [ 4

'The pretést

d vtow and,h1gh weré determined by tfe ]ower and upper th1rds of the d1str1- oo
: “but1on of. SAT scores for the sixth- grade students ‘
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-exper1men}a] student’"were found 1n.the SAQ da{a Thts 1nconsﬂstency
between "the teacﬂers ﬁeedbaok and the SAQ data\1s d1ff1qut to inter-

»oy

s 1

.

t1on As that the SAQLmay be -foo general an‘nnstrument -
tudes toward s%]v1ng prob]ems of the type,pr1mar1?y useu ., w'wr.(‘

Whatever the reason<for the 1ncon§ﬁstency, 1t ds- c]ear that further B
\ - ~
' efforts are’ warranted‘to ref1ne or replaqe the SAQ as an: 1nstrument for-
" i ,
measur1ng att1tudes toward prob]em so]v1ng as def1ned by'MPSP '

'D NLSMA Subbcaﬂe ItemA _
& 1. Rationale:* The  MPSP staff wanted to ideptify an instrument -

[

that was we]]-known to the mathematics education 'ommunity anpd which <

pret Tbé’teachers may have boenl“Judg1ng“ studehts attitudes'on cdm-_
poneﬁt& othﬁr‘than thos?’meHSUred by the "SAQ. "Another posf'it' ~xplana- -

tht'l"" e q'l‘

N

measured prob]em so$v1ng performance on_the k1nds of prob]e S. emphas1zed '

)
by MPSP An extens1ve review. of the 11terature d1d not 1dent1fy any

| such 1nstrument However, among the problems used 1n the Nat1ona1 ,
Long1tud1na1'$tudy for Mathematics Ach1evement NLSMA) severa] items -
in. one .subscate were s1m11ar\to the process- type prob]ems used by MPSP,_
“and the NLSMA tests are nationally known and w1de1y accepted Three
items” (1-3) were chosenfirom NLSMA more as trad1t1ona&i\textbook-type

» problems which would not be threatening to children on\a pretest. lTwo

items (4 and 5) were selected as‘process-type problems. The detai]s s .

of the selection proggss of the five- item,_mu]tiple choice'NLSMA sub-
sca]e appear in the discussion of the Prob]em So]v1ng Survey (part I)
on page 28 of the WOrk1ng Paper (see the NLSMA items in Append1x @)

2. NLSMA Data: Tab]es 4 5 and 6 show the data obta1ned from the
NLSMA For fourth and s1xth grades, the ga1ns cons1stent1y favoreed-ex-
per1menta1 students over contro] Many of the differences were at or
near s1gn1f1cance (p<.05). This picture is even c]earer'for items 4
and 5 wh1ch are most ]1ke those prob]ems emphas1zed by MPSP

7,

.

"
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N R U “Table 4 S .
D - o 'Comparison’oﬁ*the Experimental and Control ) o o
* ‘ . Fourtp-Grade Tlgsses on NLSMA - v . A
~ . €., . . , . o
e ‘ oY v\ - Experimental - Cofitrol -+ - -
T Items Pred — = Post  Gafn®  Pre ™ Post.  Gain §C_
EER (N=)23) (N=121), (N=121)  (N=59) '-‘(_N=76)L * (N=57) :
. . : )} ; T &
~ 1,2,3§(max;=3) e f‘ N ' ~ L “ .
 Lowd 1,305 139 © -0.226 ) .wr 0,000
. " Highr ¢ 1.569 - 1.898 - 0K, 1.615 1.833 0.083  3.862* -~
Whole Group:' , 1.489 - 1:558*, -0.069 1,200 1.165 -0.035  7.188%%x
N P : ) - . LN N . . . x
L . 2 ‘ . - . T . o \ . - ‘
- . Lows __0.351 . 0.788 . 0,370 ., 0.382  0.523 0.143  2.661
- < High:~  0M13 | 1.250 0.419  0.800  1.000 0.100-* 2.057 .
Whole Group:  .0:5 1,016 0.437 0.516 ~ 0.688 0.172  5.324%% -
A1 (max.=5) - S AT
o7 Lows 1750 1.938 © 0.231 1.219  1.523 .0.111 , 3.014 v
| - High: 2,391 3.146 .1  0.667 2.700 © .2.750 "0.100  0.094
Whole Group: 2.073 . 2.603 ,70.530 . 1.729  1.868  0.139 . 7.761%%
X%k p<.0'| . . ) . l , . .
© %% op<,05 : " : . . AN -

% pell0 ‘ \ - | |

% _The N of students repfesehts the :ngerof students used.to compute the
whole group mean. The stu ts used for computing gain scores were ‘the
"students that completed both the pre- and posttests.

-

Gain = posttest score - prétest score. A -
. S ) ) @‘ .
3

;;/——‘_ . ANCOVA was used fo test the difference in gain ‘score means.  The pretest
for each student was used as the covariate, s S \ :
d Low and high were determined by the lower and’upper thirds of the distri-
- - -bution pf SAT scores for the fourth-grade classes. ‘
o ' i ~N
I ,
N N
. N !
&' ‘p.( rd
\ 14
' ’ , G (\
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& - . Comparison of the Experimental and Cdhtrol. R {
.« R " - Fifth-Grade Classes on NLSMA L
I . Lo Experrmentqﬂ b; C Sgntrd] . /r;“ \ .
* Ttems “ Pre™ . -I.Post Gain "‘Pre ~ Post - Gain ’fj}c R
.. . . (N=190)"'_(N=188) (N=181)  (N=71) . (N=77) (N=TQHF %
) ’ . . T A
(max =3) ° & ' . N
2 v towd vi026%- 1.289 o 309 (\o 9663 nA60 « .0,975
. migh: © 2,085 2.200 - 0.217 - F.667 . .32 p.476"  0.049°
“Whole Grbup: 1;466 1.6?6 "~ 0.220 1. 171 1,747 //0/576 - 0.870 » ‘o
N 45 (max =2) ot L
\ Low: . 0 373 - *0.625 0 310 0.333 j 3.146?** .
, High: 0.841  1.153 ~ ,0.386 " - 0.900 .9-126 -
Whole Group: 0.568 -  0.894. 0.326 0.611 s 9,951k,
L A1l (max.=5) ' o o S S
' -'Low: . 1.388 . 1.903 0.638 1.333 f];58] . -0.087 7.334%**
H1gh 2.889 - 3.373 0.614 , 2.526. 3,364 6.895 _'0.065 ‘ B
Whole Group 2.047 © 2585 © 0.538 . 1.789 .351 "0.562 2.088
) *kk p<.0] i B "i.
a THe N of students, represenfs the numbef of Q%Udents used -to compute::the
_~ whole .group mean. The students used. for computing- ‘gain scores we?e the
: 7. students that, comp]e;ed both’ the‘bre- and posttests
. " b gajn t posttest score - pretest scpre S . : S
e _ o ’
: ¢ ANCOVA was-used to test the differ ce 1n ga1n score means Thé pretest -
R for each- student was used as the Bl ‘ . .
] ’ ,4 Low a dpd high were determ1ned by the lower and upper thirds of the d1str1-
: butign of SAT scores for the fifth-grade students. :
. &
- . ° 3 ’
- )
o N - b o
t ! (, i o - "
- i . L . # '
P .
. .' ’ 4
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T . IR ' ~ "Table 6 o
T o e Compamson of the Expemmenta] and Control ~ . S
S N - * SixthGrade Classes on NLSMA . o\
- AT S Expemmental - ' ' Control .
- ' ‘Pre*® Post Gain P Post Gai T
: D Theme. - 1 . . o re s st - . Gain c
4o Ttems _, (N=276) (No281) (N=275)  (N=84) * ¢N=84) (NZB4) F-. =
o ; : > S :
L v ‘/ . T K S ‘ o
N " L\ow:dL 1.3?4;7 T 709 0.384 ., 1.200"" '1.51'2_ 0.297 . 0.555 - ‘- ’
- High: ?.287/‘;‘ 2, 484. 0. 189“' 2.400- ,12.179‘; -0.% - 0.649°
Whole Group: 1.837 2.070 0.233 1934 1.835 0.0_9'1 . 3.553%
oo ‘ 4_,‘_§ (maX’.-='2) 7/ ‘; . 'c - ,i' ’ - ' . ‘ -Q Y. ,.‘ e r""&ih\“, '
Low: - 0/469  0.824 0.395 0474  .0.619 0.111" .4.p20%*
~ . . ’ . 1 o . ’ . »
. High: 0.794 12319 * 0.522 0.900 1.074 .0.148 43.619* .
Whole Group: ~  0.615  .1.089 0.474 _ 0.631 0.800% 0.169 12:416%*+
» "‘ . . . .ll . R . .t I‘ ‘4 N 0 X
| A1 (max.=5) /" - ‘ ‘
S Low: /1811 2.533 0.824~- . 1.658  .2.122 0,486  3.144*
' - .- High: / '3.082 » 3.819 - o0.711 3.300 3.259 -0.037 ' 8.275%*k %
© Whole Group: '/ 2.489. > 3.141°  0.652 . 2.381  2.631° 0.250 11.958%x% - . .
: ***'p<.'0] i ‘ T o . , ' : - . !
,‘_‘**‘ p<.05. ;"“ '. L A\' . p\l\‘"‘ . 2 T
*pedo - | | | -
9 | The N of students repres ts the- number of studer‘s -used to compute the |
whole group mean. - The students:used for computing gain scores were thé '
-students that completed both the-pre- and posttests ‘ . -
b ‘Gain = posttesf scor‘/e - pretest score : o ' o o ' .
: C ANCOVA was used to test the differencé -in gain score means. The pretest
- for each student was used as- the covamate _ ' .
d Low ‘and h1gh were determined by the Tower and upper th1rds of the d1str1- 3,
ion of SAT scores for: the .Sixth- grade students. & '
h ) . - | ‘
3 5% i . ,!_ o .
‘ = ~ . - .
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! ¢ the whole test
there js a slight trend toward the Tow-ab1116y ex r mentaT\students,

YA and there is a. trend )oward the hagh-ab111ty control students Hdwever,

_““ - there js a s1gn1f1cant edge to epper1menta1 students-on probTems 4 and
g } It should be noted~th§t\conf11ct1ng and SOmet1mes surpr1s1ng results” -
~ . f for’the fifth ~vade ~tudents have.pers1st;“'* ul bofh (Y fuynm—

e t10e>and summa@1v§ evatlations. | ~~ = f - "

3. Apalysis oﬁ‘NLSMA Data: The NLSMA subskale proved to be easy

. -

to adm1n1ster and easy. to séore ProbTems 1, 2 and 3 did brov1de a
’ /

e

; o - Loy s

o .f[ suff1c1ent amount of success to av01d any d1ff1cu1t1es 1n us1ng the — . \;
- L \

”f;.i. test 5‘“a pretest or w1th controT students The ent1re NLSMA test has.
C na 1o aT acceptance -and the subscaTe.(espec1a11y 1tems 4 and 5) has
| face va11d1ty w1th respect to MPSP goals The data coTTected suggests
4*1 | that the NLSMA probTemg (espec1a11y 1tems 4 and 5) are sens1t1ve to the
"MPSP tredtment. The set of prﬂb]ems seems appropriate for use in any"
| future MPSP- evaluations.- . _ ) | '
o '. - Y E. SIanﬂond Ach&evement Tedt (SAT) 5 |
" T . Rationale: The use of a standardized achievement test was de-
cided upon for tmo reasons. F1rst the prOJect hoped to demonstrate
’ that on a w1deTy accepted 1nstrument ‘the MPSP treatment did not re-
\‘ o . suTt in .a declime in ach1evement in trad1t1ona11 ~-measured eﬁs of

.mathemat1cs Secondly, the project was 1nterested in know1ng 1f the . ‘( >

~

~J.

MPSP treatment hadrsu ficient impact. so that 1t could be detected on
trad1t1ona11y proved to be insens1t1ve to treat-

- a k1nd of test that ha
ment'effeCts ‘By des1gn, standard1zed ach1evement tests measure those
sk1115 wh1ch are basic to all schooT curr1cu1a ATthough many research

. -and eva1u3t1on stud1es have. reponted data from fﬁese tests few have

found s1gn1f1Cant d1fferences An means due to treatment
~ N ~

Q , “ . . L 17 . RO . L C.
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\\\f\\--—~ "In’ ch0051ng an appropriate achievemeht test one of the primary
v 7€ Cru’gria was that the prob]em-so]v1ng port1on have as much® emphasis
--as poss1Q1e on process type prob]ems Thg‘Stanford3Ach1evement Test

v ' ‘was qhosen because the prob]em—so]v1ng portion Rad a spirit that was

most ‘stmilar tn that" . me TN LS anhed at least as high as

tne others on, ot?#r cr1ter1a (e -, readab111ty) The deta1ls of the
Ji § ach1evement test se]ect1on are reported 1n Append1x A The.SAT 1tse1f.
. _‘f APpend1x H. ’.’ o S . -
v- ‘2. SAT Data: In ordkr to 11mrt theJEotal testing. t1me to an
acceptab]e level, on]y the prob]§m¢solv1ng portion of SAT Intermed\Fte
Levql I was given. It was admjn1stered to exper1menta] and control
;{L,,stydents on a pretest - posttest basis. o f'” , b .
"’“v 5’f - The data shows consistent trends 1n favor of the experimental classes.
' Whlle the data does not contain cons1stent~s1gn1f1cant d1fferences, it~
' ’c]early supports-the £1a1m that MPSP - exper1ences do not result in losses '
'1f1n more trad1t10na1 prob]em-so]v1ng sk1115 (See Tab]e 7.)
. _ The SAT was easily. adm1n1stered and seemed to exh1b1t some sens1t1v-
Lo .7f- 1ty to the MPSP treatment If test1ng t1me had a]]owed, it wou]d have
v ‘ obeen good 59 administer the computat1on portion. of the test to support
a w1der claim concern1ng the 1ack of negat1ve s1de effects (name]y,
decrease in computationa] Skl]]S) due to MPSP 4 -
F.- Pnab&em Saﬂutng Survey (PSS) Nt |

*

”,-‘ _ 1. Rationa]e The prOJect wanted an 1nstrument that was sens1t1ve

to the MPSP goals, thattwould prov1de some success exper1ences for most

children, and that woulg prov1de some 1ns1ght into the type of prob]em-

so]ving processes that were actua%ﬂy be1ng used by ch11dr . To meet'»

.. these. needs the PSS was deve1oped It was a'threeeprob]em, openeended,

test (i.e., not mu]t]p]e choice). The first problem on each form (four
4/18. "ee N




h a . .
b ANCOVA was used, to test the differences in group means.
- for each student was used as the covariate. _

Maximum was 40.

N

'y

THe pretest score

. \ R 14,
Y o * .
C ' \ D - S \j (
e | Table 7 N o
"'i‘ ' Comparison of ‘the Experlmental and eontrol SAT Means
‘ e " Experimental RAL * o
) Grade e R o Pre  fost Gain e
: NO . ‘ X e , i .
. Students 1133 116 115 66 79 64
~ Mean }ssf £0.767 3. 203 22,894 26,291 1.397 3.119% .
. % _ \ i = -
. ~°-. Of : P o ‘ - ‘ R : [
o stidents 207 185 181 8. N7 6 o
. Mean 27.681 129.605 1.924  27.971 '29.577 1.606 0.233
No. of , : ' .
> students 28§ ¥ ,266 262 72_ 82. 70
Mean 32.500  34.598  2.098 32.028  32.841 0.813 ,2.392
- *p<.10 S - *
a Gain = postest score } pretest score..

-t



. type word problem. The second'prohlem was‘a multiple-step textbook-

"ﬁor this probTem

. o 15,

forms ‘. ach of.three grade level~ was a simple; one-scep, textbook-

B

type ‘problem, and the third probTem was a pfoc S~ type probTem of the
B
Kind focused on by MPSP The student was. enc raged to show aTT of o

;his/her work on the paper and was/g1ven an exampTe o#:what th1s meant

N
in the-1nstrument S 1nstruct16ns~ Tﬁe deta}Ts of the'deve}opment of .

~the PSS are. con ained in the'WOrk1ng Paper on pages 28(30 > (The PSS is

- -

referred to there -as Part II of. the Rpob]em So]vrng Survey.: The PSS,

'tseTf, 1S'Append1x I,,) & o . e .o \ L

2. PSS Data The PSS was adm1n1stered in the same way as the other

1nstruments and the resu]ts were anaTyzed in two ways. F1rst the tests

{ ' Y
were eva]uated.on a “r1ght~wrong" basrs The‘data from th1s evaTuat1on

was anaTyzed and reported in the same way as the data- for the other B ;
1nstruments (see Tables 8, 9 and 10). | l
For the correct -answer anaTws1s, the fourth- grade exper1menta1 stu--
’dents had a sign1f1cant]y h1gher mean gain score than the fourth-
grade controT students (px.01). At the f1fth- and s1xth grades, the,

mean ga1n scores for the. exper1menta1 students were_higher: than the )

3

i mean 95%n scores. fof’the control students but the d1fferénces were. not. -

f3’51gn1f1cant On the who]e, 'the 1nstrumen€'d1d seem to have somé’%ens1-..

\ '.!w .
\tivity to MPSP goa]s, and problem (1) did seem to prov1de thegdes1red
%uccess experience for the students as 7v1denced by- the high group mean

4

3

-1 - A second eva]uat1on of the test was an informal compar1son of the

2
;pre- and posttest papers to see if .the PSS had any potentia] for ref]ect-

ing student prob]em so]v1ng processes . Growth*in exper1menta1 students

i

"wasﬁobserved w1th respect to the amount of work shown as. well as w1th

re%&ect to the use’ of tabTes to soTve problems. The concTusion was that
. ,'i ) .' . \ . 5 ) | % B § . | _

- . "é?t) ' : : ﬁ. | f@%

. \\,‘
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-// ' , TaMe 8 -
Comparison of Ex 9er1menta1 and Control S “»
. Fourth Grade Classes on the PSS .
AN i
T ”; __Experimentdl | “Control SRR A0
» . M Gain Pre Post Gain, - EC. 0
x K (N 126) Q?Q%QQ) (N= 1]2) (N=64) - (N=55)  (N=52) -
' '-Low:q - 0.568 '§r206 _ 0121 0. 500\ 0.556 0.077 056 ' :c
H1gh: 0.80Q - -0.848 0.043« 0. 9T7{ 10.917 . 0.083 .0‘178
* Whole Group: 0,698 . Bh756 0.058 R 0.609~f - 0,492 ' ,0;117. 2.867* * y
. 7 ‘ o, N ‘ L ’ ‘f I;
Prob]em 2 , R : _ e T s
Low: .0.108 *0.324 . 0,242 0.056 { 0.148, '.0.]]5'. 2.147
. High:  0:560' 0.565 - -0.043 0? © 0.417 0149 .53
‘Whole Group: ' 0.365 0.437° +  0.072 ,'03094? - 0.218  ©0.124 5,026** "
'y - _ - . [] °
.. .Problem 3 _ , L | | : . - |
A 7 TLow: 0.222 + 0.388 0.212 0.161- . 0.0892_- ©0.038  7.261***
*  High: .476 0.591 - 0.096  -'0.350 - 0467 0.117 - .156
Whole Groups® . 0.367. 0.501 0.134 0.219 0.273 = _ 0.054 3.610*
- 5 i - - - A B - .
Total . C e R _ o .
- Low: ) 0.897  1.418 0,576,  0.717 0.793 0.231  4.486F*
High: // 1:83%6% 2.004 ~ 0.096  1.267 \\I. sd\x 0.533  1.769 +
Whole Group:: 1.430° = 1.694 2/54/ .922 AL \33/ 8.711%%* K 4
) v -
** p<.05 , - -
. * p<.]0 - .m . _ . . ]
f & The N ofsgtdéents represents the number of students used to compute ‘the . |
| whole grbup mean. The students used for computing ga1n scores” were the A
students that. comp]eted both the pre- and pBSttests : ;78 ' -
b Gain ' e

posttest score - pretest score.
E\ The'pretest

was used to test the d1fference in gain score means
for each student was used as the COVar1ate .

d Low and high Were determined by the lower and upper th1rds of. the d1str1—'

bution of SAT scores for the fourth-grade| students. - By
‘ L} M .
2] N
1’4 f ' - " Ve
- h > ¢ ‘.’ ‘Q T . 1,
. _ ~
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| j[ L ey O Tab'le\9 e,
. .,__/\ o Compar1son of Expsrimental and Contrql T
’ e A% Fifth-Grade Classes on the PSS L
PO ';\' Y Exper1mentakm . é ~_Control 8 . :
S T e Pre o host T F Gain Pre ~~ Post ™ Gain - g N
- - (N=187) ¢ (N=168) = (N=16¢) (N“GB) (N= 53) (N=61)
o." '«.v\-., . . . N ‘L'
L Probtem1’” . - e o A
s a Lowi®™ o7 rois2  0.246  0.488 - 0.650 - 0.208 . o
oo High: - 0.820770.8917  0.075.- 0.778. . 0.889 0,111 " 12103
Whole Group: - 'o.sgo, s 0.786 0.%66 _ 0.603  0.825  * 0.222 = .813
: - . ' ~ — S — T — —
F  Problem 2., -~ .- 1 . | , L
- ~ Llow:. - 0.097  0.197.  0.077 0.161. 0.231  0.125  .143 :
| _High:  0.443 - 0.764  0.340 -0.333 0.556° 0.222 _ 2.254:
‘Whole Group:  0.28%3  0.446  -0.163 0.206 0.381 %D 0.175 N.‘368
. — . . T e e - - S . N .
o Problem 3 e ; . : ' , _ -
o Low: ~ 0.091.  0.247 0.147  0.055 - 0,130  0.078 - 1.222
High: ~ 0.332 - ' 0.515 0.192 D339~ ~0.429 -~ 0.090 ' .685
Whele Group: ©  0.201  0.393,  0.192 ° 0.161 ~ 0.255  0.094  4.236%*
Total . y - - o |
~ . low: . 0.605 - -1.126 0.470.  0.700  1.014 ~ 0.411 016
~ High: ~ 1.594°  2.170 . 0.607 1.450  1.874 = 0.424°  .907
Whole Gﬁmg: - 1.105  1.625 © 0.520 . 0.969 - 15461 0.492 635
. ** p< 05 ] . - .. ) | v . 4 , -F_,-'.-.l - » v Ly . )
The N of students represents the. number of students used to compute the
. ; ‘whole group mean. .The students used for comput1ng gain scores. were the

students that comp]eted both the pre- and posttests

- .

Ga1n = posttest scores- pretest score.’ 1 «

ANCOVA was used to test the d1fference in dain score means. »The pretest
, for eaeh student was used as the cbVar1ate

Low and h1gh were’ determ1ned by the ]ower and upper th1rqs of the d1str1- ’
but1on of SAI scores for the f1fth grade students. :
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- Tab]e 10
. Compar150n of. the_Expetimental and Congro]
- o © Sixth-Grade Classes on the PSS . T \
R ¥ A R |
L / ™ Expenimental b _ Control 7
- o Pred © Rost, Gain re Post Gaiw  \ pC
— N 285) (N 277) (N=270) - (N=73) . (N=69) (N=68) R
A= e | S
. . Problém 1 | ' i LA . : .
' _\\}ow:d - 0.547 0.788% 0.196 . 0.529 0.774  -.0.226  1.972 _
. "~ i ) : a
H1gh: . -0.787 0,849 0.065 0.750 0.826  0.087 ﬂ]70

 Whoe Group: . 0.667°  0.787. ' 0.120. ° 0.616 0.754  0.138 _ .107

. e

Problem 2 ° e S S . 3
© Ttow:  0.170 | "b.267, . 0.076~0.088 0.161 ~ 0.097  .410
~ ‘High: 0.447 0.570.  0.130 ~  0.458 0.388  -0.130 ' 4.702%*
Whole Group: - 0,284 . 0.426 J0.142 0,233 ‘o 232 10.001 7.511%%*
- Problem 3 e o e o . .
© 7. Low:  0.268 0.446 0.173 0.294 .0.323° .0.032 = .686
_ High:*  0.493 0.585 '0.107 v 0.422  0.658 - 0.217 . .789
_ Whole Group: - 0.389 0.519 0.130 ~ 0.324 chsss " 0.214 155 7
Total e .O ’-:‘:'v"”j ] ) o
Lows 0985  1.455 - 0.444 - 0.912- 1.258  0.355  .041. .
L High: ~ 1727 2.004 ~ 0.303  1.630 y§.8%2 = 0.174  .738
" Whole Group: ~ 1.339  1.732 . 0.393  1.173 1.524 ° 0.351  1.132
- ***.pggo] -
L v**'p<.05_ . | ) ‘ ( ) o b
-3 The N uf.students repfesent he number of students used to compute the 'fﬁfg 2
- 'whole group mean. " The students used for comput1ng‘ga1n scores were the
‘ .'students that COﬁPIeted both the pre- and posttests s _ -

.'Gain 5 posttest score - pretest score.

-'?**“¢' ANCOVA was used to test the d1fference in gain_ score means. The pretest
for each student ‘was used as the covariate. -

E 4‘ Low and high were determ1ned by thealower ‘and zgpef thirds of. the distri- -
. bution of SAT scores for the s1xth~grade stude S. e . ‘ '

. B ‘ v ,
a . . . . .
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o more reflnement w111 have to take p]ace in the SAQ

TR , - ' ‘ C ]9

a careful ana]ysrs of PSS papers cou]d revea] group changes—;n\\the.

- use of prob]em so]v1ng processeS\,espec1a]]y 1n those pgocesses wh1ch

l_are 11ke1y to be man1fesﬁld on paper (e.g. . mak1ng a table, us1ng a -

~drawing a - p1cture wr1t1ng an equat1on etc‘) It was" dec1ded«

' n order to make such an ana]ys1s mean1ngfu1 the PSS woufd have
~

'to be cons1derab1y ref1ned especla\Jy as to the se]ect1on of prob]ems

[ . . . \

'_oft e3 A S .
, yp C , g ' l. %;¢-}

. . . ‘ . t

1. SAQ: It ﬁk clear that in order to measure att1tude change. due

-».

. to the MPSP treatment m6re'work is needed Informa] feedback from
"v'teachers and ch1] en suggests that the MPSP treatment had a pos1t1ve
E 1mpact on student att1tudes It seems that in order to ver1fy this.

1mpact, e1ther the. 1nforma] feedback procedures w1]1 have to be7for-_

TN

ma}1zed (e.q., formal 1nterv1ews and quest1onna1res) or. cons1derab]y

b

'1.2;' NLSMA The NLSMA subsca]e seems to have been a cons1stent and

: sens1t1Ve 1nstrument and. shoufd probab]y be cons1dered in any future

s . o, . B “ < ‘ ®
evaluat1on efforts N T ' : e

3 .

. .
. : P Y -
- ) ~oL - A X
) . . . o . > N . .. L
~ - PE L . > - .
e, . . .- . . .
N 2 v ) oo . N C .
AN »
.

-

'53.'“SAT The SAT has 11m1ted potent1a] for ref]ect1ng growth due ."‘

to the MPSP treatment However, 1t wou]d be good to adm1n1ster the '

: 1ng re11ab1e rat1ng procedures :,
\

. ent1re SAT to refute poss1b1e c]a1ms that the MPSP treatment results

1n decreases 1n trad1t1ona] mathemat1ca1 sk1lls

'"4. 'E§§;} The, PSS segms to- prov1de a non-threaten1ng and sens1t1ve

approach to measuring MPSP\goa]s If the process eva]uat1on ise of

| PSS 1s to be pur§ﬂed add1tiona1 attent1on needs to be g1ven to deter-

-

. ;m1n1ng the processes 11ke1y to be used on each prob]em and to deve]op-

13
»
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_"//’ .program for the children, and g1ven the fact that the purpose of the

9

-

- types of- prob]ems, thg_exper1menta1 studehts genera]]y performed as. yf.

¢

*_att1tudes are not clear.

@ o . | g ‘ !,20.

"

5., Imp11cat1ons for MPSP G1ven the fact that th +$ntentkof the'
MPSP treatments dur1ng 1975 1976 was to prov1de form;{f:e tr1a1§ for
the prob]em so]v1ng deuLes and not tq prov1de a complete and coherentr_ o
\sunrmt1ve evaluatlon effort wgs to p11ot ~test: )mstruments and/procedures e
and not to eva]uate MPSP the outcomes were fa1r]y encourag1ng for the<
,prOJect Trends 1n the data genera]]y favored-the. exper1menta1 ftudents’ -
Also, - some 1nstances were noted where the mean ga1n score fol the ex-

per1menta1 students was*s1gn1f1cant1y h1gher than the' mean ga1n score

.+ for the control students on‘process type problems On moﬂ! trad1t1ona1'

well- as the contro] students and in some 1nstances outga1ned the con--

"trol students The summat1ve eva]uat1on resu]ts re]ated to, student

s r. »

> : : . : _ —_

o®

v .
Y] rx .
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| ) | MPSP Working Paper 1975/76 ’ ‘
o S Format1on of Tests for the Summative’ Evaluation =

Norman L. Webb S

L

The evaluat1on egforts for the school year 1975/1976 are d1V1ded

“into two parts, format1ve and summative. ' The format1ve eva]uat1on w111 v
. " - - ry .

focus on each modu1e w1th the goa] of 1mprov1ng the effect1veness of the

moduﬁbs in atta1n1ng the1r obJect1ves The summat1ve evaluat1oﬁ w111
A 2
- hh focus on the assessment o? changes in the students and teachers over the

. ¢ 4 S .
B year A more deta11ed explanat1on of the eva1uat1on des1gn 1s g1ven 1n ‘

‘a

;o ' A Descr1pt1on of an Eya}ggtJon Des1gn for the ﬂaﬁhematlcal Problem Solv1ng

"_“ProJect~' Rat1ona1e and Proposed Implementat1on (Lester and webb 1975)
~——

The purpose of th1s work1ng paper is to de11neate the rat1ona1e and pro-

o cedures used to comp11e ‘and create the tests for the pre- posttest1ng for,

~ the summat1ve evaluat1on ',\'_ ; L -

| At the June 9 10 and June 23, 24 1975 MPSP staff meet1ngs 1t was
;.f"f%_ ;':agreed by representat1ves of all three centers to 1nc1ude the fol]ow1ng
| | ”:I,nnstruméntation 1n the test battery to be used for the summat1ve evaluat1on
. problem solv1ng" port1on of a standard1zed test that was BN
‘ avaﬂable for admfﬁ‘1stratqon by the Oakland Center. - .}I;" :
' f}V-' o 2)“A papér and penc11 ihstrument to assess the ch11d's preference
;‘f’z'.;l»"' _ of problems and conf1dence 1n h1s ability- to sd]ve prob]em‘\\\\\
| 5 3) A problem solv1ng survey composed of problems at d1fferent
'1:Wf ;,' . cogn1t1ve levels, 1nc1ud1ng prob]ems of the type that the o

prOJect cons1ders 1mportant

- 4) A problem .sort - task that will be g1ven to‘tha'teachers to
: ¢
assess the1r percept1on of the appropr1ateness of prob]ems fom




VY

- EE | | 2. (/
' use in teaching prob]em so]v1ng and the1r percept1on of prob]ems
wh1ch would be preferred by ch11dren (Note Th1s sort task

was agreed upon at the June 9 10 meeting and was adm1n1stered

' ’(»: ' : ‘to the’prOJect teafhgzﬁjgn June 17.) ' .

5) An.interview and observation format that teachers can use to

. B o
T * -evaluate their students' willingness and perseverance with’

> >’

respect;tp problem solving.

The-detes_set fer_the aeministratioh'of the tests to the students

-;" .were early October and Méy“ " The dates for administering the sort-task
to the teachers were June 1975.and June 1976 at the first and last in-
service meet1ng of the teachers for the" year.. It was also agreed upon

to give the testing to a-controlfgroup of approximately ten classes.

. _.(( o o | nere f Tas: |
- - Sténdardized test f\\\ : : . : ,

-

The Oakland Center sent to I, L. coples of a]] ‘the standard};ed tests .

~

‘they had in-house and available for administering. The five tests in-

" cluded were: ' Iowa Tests of'Basic Skills (Forms .5 & 6), Stanford Achieve-

" ment Tests (Intermediate Levels I and II Form 4), Metropolitan Achievement .

- Tests (Intermediate Form F and Elementary Form F),‘Celiforn%g Achievement
Tests, and the SCAT-STEP. (Series II, Form FA). These tests were reyiewed
sjétematica]ly'and‘judged on thgjr/capability to measure problem-solving,

} .. ability. Very feh'differehces were fohnd among tests. Test 6, Math

App]lcation of the Stanford Ach1evement Test (Intenmed1ate Level I)

- was felt more appropr1ate for our needs. The selection process is .
reported in "Evaluation of Standard1zed Tests" (Charles and Moses, 1975)

' (sée‘AEpendix-A). A copy of Test 6 is included ih.Appendix H. .' \,

{ . ’
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Student Att1£pde Quest1onna1re (S’H) " e « '

R The SAQ is a paper-penc1] quest1onna1re de$1gned to measure d1fferent
ot -

" 7 affective aspects of the problem- soly1ng processes of stddents. The SAQ
" has gone through several changes during‘its evo]ution. ’ ,
In1t1a]]y the SAQ Med three parts. Part I contained TOurteen state-
.-ments about so]v1ng word: prob]ems The student Was asked to 1nd1cate
- whether he agreed or disagreed: w1th each statement The.1tems were
'divided 1nto three scales: w1111ngness to engage in probTem SOTVind‘\
activities (4 1tems) perseverance during the prob]em soTV1ng processes
(4 1tems), and se]f-conf1dence with respect to prob]em éo]v1ng (6 1tensT\
‘/ﬂlhese items were selected from a list of 136 items cotlected from severa]

‘,.sources including the Childhood Att1ﬂude Inventory for Problem So]v1ng

/,%-deve]oped by Cov1ngton/(1966) for use with the‘Productive Thinking;gpogram.-
I.U. Staff members (total of 10) individua]]y sorted the 136 items. into
four categories Three of the categor1es are. ment1oned above The Z
fourth Was cur1os1ty about\khe so]v1ng of a prob]em

VAR LY
- the raters ranked/the 1te@s‘accord1ng to how Well

'"lth1ﬁ'each category

he,1tem expressed the
_att1tude "Items sin the tur1os1ty category dﬁd not gyepanyvﬁohesiveness
" or the appearance of form1ng one - attr1bute oﬁ thewgtfegﬁﬂve domawn Th1s

t d d . N ’ I ' " "‘ 4 ! :"f " Y
ca egqpy’was roppe , T e ;-L.J,,,.,'; :'
M~ : .

" Ttems that all cou]d agree upon to fit in a ca&egory and ranked high
‘ w1th1n that category by several people were used in Part I of the SAQ. .
Care was taken to ensure that within one category pos1t1ve and negat1ve
l1tems were even]y repre{ented ‘ -
Part II was deslgned to have students respond to different types'of‘ .

problems with respect to the three categories of willingness, perseverance,
ha d ] : . or ‘ -
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and self-confidence. Four prob]ems were 1nc1uded . Two were word problemé

(

“Tike those found in textbooks, 6ne was a process- puzz]e type problem (a

problem from the proje lnsrproblemrdeck)j*and"one was a group-project
problem.' Three” statements, ref]ect1ng each of the three categor1es, were
listed after each problem. The students were to respond whether they
,A_agreed-or disagreed with the statement with respect to the given prob]em
Part IIT was des1gned to assess the student S preference as to the
type of prob]ems he/she would solve. Two sets of three problems were
given. Each set represented a range.of'brob]em'typeé'(textbook,anrocess-
‘ puzzies, and group-proﬁect) For each set of prob]ems, the students were -
asked to se]ect the problem .they wou1d _most like to solve and then the
prob]em they wou]d next like to so]ve 1f given a choice. A third ques-
tiqn then asked, without any restrjctions,’how many:of the probtems wouid’
theyllike to try. , | |
The SAQ with three parts (see Appendix B) was adm1n1stered to three
classes ‘of students represent1ng a range in grade levels. In addition, ., -
individual intenviews were conducted as studentsvworked the SAQ.,  Two
modes of'responding werefused: dichotomous (Agree/Disagree) and a five- _
point scale (Agree—~1 2 3 4 5 Disagree). Appendix C contains tables

_EOmparing means between the two forms for each item in Part I. As a re-

su]t‘ezh:hese tryouts a few rewordin§ changes were made in Part I. More

questioRs/were raised about the effectiveness of Barts II and III. Re- ¢

sponses in Part II varied very little. Becadse of this and the difficulty
N é . ‘ . . N . . .
that some students experienced in reading the problems, Part I was

.l ) -

dropped. ) ‘ ' . P

29
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?fIn Part III students se1ected the problems they'would most 1ike to
wo:i The reasons for their chOices vardied., From the indiVidual inter- .
views,- the moqf capab]e students would’ select problems on the basis of | iJ:)
- attributes related to the structure of the prob]em, such as “it was the

~easiest" or "I knew I could work it. f' The other students wou]d select -~

problems for superfic1a1 reasons such as "it was the. first onek or fi; -
=3,

1iked the story." It appeared t that knowing only the student's prob]em
-preference may be misieading To know why the student selected a partic-
' u]ar problem was also needed. At the end of ‘the year the student may g
select the same problem for different reasons. The change in reasons
cou]d he important Part III was modified to include a 1ist of reasons
that the student could use-to indicate why he se]ected a particular
prob]em (see Appendix D). S ' ’

The reVised Student Attitude Questionnaire contained two parts
'hPart I had fourteen statements for the student to respond "agree" or
"disagree“ (using the five- pOint sca]e) « Part II asked the- student to
| se]ect’from a set’ of three, the one prob]em he wouid most 1ik to work .
on and to give the ‘reason. why he selected the probTem The SAQ in this
'form was reViewed Wb representatives of a11 three centers at the evalua-
~ tion meeting of the wagon Wheel Conference ‘

) The evaluation working seSSion,panticipants aQreed that it was still
unglear exactly what‘Part II, 'problem preference (formerly Part III),
would measure ‘in its present form For ghis reason, Part 11 was deleted
from the SAQ. A point was made that if dimensions of problems were
identified th\t appeared to be important to problem solving then these

could be used to form contrasting'pairs of preblems. For exampie, a ) )

/ :‘:g . - //

¥ S . -

3
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rop]eﬂ w1th two’ cond1t1ons cou]d be compared w1th a prob]em with several
cond1t1ons A problem w1th Qn assoc1ated p1cture could be compared to
~ one w1thout a p1cture The student would be asked to select one of the

>t

pair of prob]ems that he would llke to so]ve * This could be used to
. : measure the student S preferences for certa1n prob]em d1mens1ons
It was dec1ded to: 1ncrease Part I to 1nc]ude twenty 1tems With
the e]1m1nat1on of PartM1I, more t1me could be devoted to try1ng to
_ measure more mean1ngfu]1y the three attributes of willingness, perseverance,
and se]f—cOnfidence The present form of Part I was thought to be too
'1mpersona] 1in that students were asked to respgnd/LO‘statements made by
('-_ other students. ‘It was felt that our information would be more valid
if the items were changed to true-fa]seAand the student asked if the ;:
. statement’represented.hoskhe felt. ‘ . :
\u - . _The I.U. Center generated'some morevitemsl Ni]lingness was broken
down ihto three dimensionsﬁ"gutting",'cooperating; and liking. "Guttjngu
represented the. willingness to try something wtthout regard to its
gffficu]ty.' Cooperating represented.the willingness to go along with
something--it'is the thing to do. Liking represented-thevwi]]ingness to
f'engage in something because it'is fun--;’like to do it. Two items, one
positivefand,one negative, were- included for each of_these three dimen-
 sions of willingness. .
| Perseverance was separated into three dimensions: obtain right
s answer, not‘premature'c]osure, and stick-to-itiveness. One kind of °
s persevera e is sticking with the task until the right answer is found@y.
Another izksticking with the task until just any answer is found, that

. is, not stopping work before some closure has been reached. The third

e \
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1s st1ck to- 1t1veness,.work1ng on a prob]em for a long t1né:and not g1v1ng

-

: up rTght away. This last dTmensyon 1s not dependent on gett1ng any txge

of an answer. As with the w1111ngness sta]e,.two 1tems (positive and -

negat1ve) were se]ected for each of these three dimensions of perseverance [//

Self- conf1dence was d1v1ded 1nto three d1mens1ons . belief to succeed,

'icompar1son to others, and "guts.

{

> Belief to succeed is’ the idea that
“T am a good. prob]em so]ver and\:j;l succeed most of the time." Compari-.

- .son *to others represents the person S self-con(\déﬁce with respect to

Ay

h1s/her peers-—I am better or worse compared to other students

~

‘The

Tﬁqzuts of se]f—conf1dence relates to the d1ff1cu1ty of the s1tuat1on--

I can so]ve hard prob]ems

were included under belief to succeed

each‘of‘the other two dimensions

The final SAQ appears-as Append1x E.

"t
LI

A

R N
TABLE 1-

imension of ‘the scale that the. item, represents.

the W

Four 1tems (two positijve and two negat1ve)

"~ Two ntews were 1nc1uded ‘under

TabTe 1 lists.each item in. -

: Ttem Numbers-for Each Dimension of Each Attitude Scale

. . Positive Negativg| -
. ica]e D1mens10n _ Ttem “tem
. Gutting v 5- | 15
Willingness COoperat%ng - 3 14
. L1k1ng 17 ) 2
. ) Right Answer ' 16':ff‘w“—‘—_4 _
" Perseverance Not Premature Closure KB N .
N Stick-to-itiveness,’ , 10 18 ’
I'd
: Belief to Succeed 9, 20 12, 19
h Self-confidence Comparison 11
Guts . 13



.Problem-Solving Survey®

- | - The draft of the prob1em-splving survey brought to the Hagon
eva1uation working session cohsisted ot two parts. Part .I was the NLSMA
sca]e X023 which was_given by NLSMA to the X popu]at1on in- the fa]] of
the fourth grade.’ X023,conta1ns five questions 1n a multiple cho1ce
‘format and was rated by the 'NLSMA staff to be at the ana]ySIS level‘

| This scale appeared to be appropriate for the needs of MPSP for two
‘.; - reasons. ~ First, two of the prob1ems (4 5) require processes s:;;]ar -
. to those wh1ch-the proaect is focusing on. One prob]em (5) relates to
'us1ng a table and the otHer (4) to f1nd1ng a pattern. -Second, the .
mu]tip]e-cho1ce format gives students an opportun1ty to respond. Some

4 .

concern was expressed about hav1ng problems So difficu]t that some stie

[}

- dents cou]d not do any of the problems and would become very frustrated.

P

| . In a mu1t1p1e -choice test a student has a.g hdfice and can always quess

_if he/she is not sure of the answers. Other issues that’ supported the
use of the NLSMA'sca]euwere the ease of grad1ng mu]t1p1e dho1ce items

:and the ava11ah11aty of data from the adm1n1strat1on oﬂ the sca]e to a
nafhpna] population. | "

b | . . Part IL of the survey (open-ended) consists‘of.problems for the

| | 'students to work, showing all of their work on paper.a_In_the first draft

of thepsuryey each‘student is given two sets of three problems. ‘From

each set the student selects one problem to work." The rationale for

giving the-students a choice o% problems was that they would feel

g 1 better 1f they could seiect a problem that they could re]ate to instead
i of being forced to solve a g1ven problem. -

L




'some in groups of two. The problems were,tr1ed both.as mu1t1p1e-cho1ce

and as open-ended questions. MOS#tof.the students cowld do at(least

one problem on the NLSMA sca]e-X023 For problems 2 and 3, the students

»

had the 1dea and cou1d find the. answer to the open-ended quest1on How-,

{

ever, when asked to find a number sentence which cou]d and cou1d not be

. used to solve the problems, they had trouble In Part I, the better

students liked to have a choice of prob]ems and were able to handle the

) s1tuat1on Other students, as w1th Part Il of the SAQ, se]ected prob]ems

-~ for cosmet1c reasons and, in .some cases, did not read more than one

problem.

v

'The members of the eva]uat1on working sess1on approved the use of

'the NLSﬁR scale, X023 for Part I of the prob]em so]v1ng survey‘ How-

ever, the members d1d n6t fee]sthat g1v1ng the students a choice of

pr?ﬁ]ems to. solve in Part I//W@S the most: eff1c1ent way ‘Instead, 1t¢=,%1

: “was decided’ to construct fouF forms for each grade ‘level. Each form

~ -
was to have three prob]ems which represented a range of d1fficu1ty /

- Tevels. Each student then, wou]d work on a11 of the prob]ems in the

-~

. form she/he was g1ven, show1ng her/his work and answers on the paper

A set of approx1mate1y forty prob]ems was’ comp11ed after the

: Wagon Wheel Con?erence representing three types of problems: textbook -

- word problems thatLhad one or twovsteps, problems (Tike those found in

a textbook) that required more than two steps and that were not directly

translatable ‘into a number sentence; and the process puzzile éhob]ems ’

1ike those ?n the proaect s’ problem bank. The 1atter type of problem

BN

-.!:?4



(:h*was se]ected to insure that prob]ems were included which could be iy
so]ved by us1ng d1fferent processes - guess & test, tab]es, ]1st1ng; S
andhsearch1ng for a pattern.

.

e . The 'I.U. staff selected prob]ems from the set of forty to construct_
the four forms for each of t:e three grade levels Each form contajned
. three prob]emsi:one of each type. In some cases the sahe problem was
, //gsed'at differeht grade']eve1s; The first problem was selected to |
ensuke aimost certaih euccess The instruetions to the students indi:
cated-¢hat ‘they were to whﬁte down how they solved the prob]ems One
- of the grade 4 forms (4A) was g1ven to one class to see if the instructions
.were clear- and how the “students wou1d respond to the d1rect10ns The
response was very tavorab]e A]most every student wrote down his computa-
t1ons and some idea about work1ng the problem. Every student\§olved at
least.one probTem and 21 out of 23 students solved the first problem

correct]y

O Part I (thefNLSMA)ﬁtenE)’of the final prpblem solving sufveytappears

as Appendix G, and Part II;(the epen-ended problems) appears as Apaendi§ I.

| 4
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